






















3.5 million square miles of 
coastal and deep ocean 
waters 
 
95,439 miles of coasts and 
shoreline ecosystems 
 
Manage, conserve, and 
protect marine mammals, 
fish, coral reef systems, 































318 ppm (1958) 
(404.48 ppm December 2016) 
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Earth	is	warming	at	an	accelera:ng	rate,	and	is	expected	to	
warm	much	more	this	century.	
This	warming	due	to	human	emission	of	heat-trapping	
gases,	mainly	carbon	dioxide	
There	have	been	and	will	be	harmful	consequences	as	a	
result—we	will	experience	impacts	on	our	health,	economy,	
food	and	water	produc:on,	natural	ecosystems,	etc.	
A	large	majority	of	climate	scien:sts	agree	with	all	of	those	
statements.[1,2,3]	
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h`p://nca2014.globalchange.gov/report/our-changing-climate/future-climate-change#tab2-images	
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h`p://nca2014.globalchange.gov/report/our-changing-climate/heavy-downpours-increasing#tab2-images	
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Cueng	Carbon	Pollu:on	and	Preparing	for	
the	Impacts	of	Climate	Change	will	be	the	
biggest	drivers	for	the	21st	Century	and	
beyond.	
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Online	at	h`ps://toolkit.climate.gov/ce2	
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h`ps://cleanet.org/	
https://dataintheclassroom.noaa.gov/"
h`ps://serc.carleton.edu/earthlabs/index.html	
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Interac:ve	simula:ons*	
• Coral	reef	
• Climate	
• Ocean	Circula:on	
	
*Developed	in	partnership	with	the	Na:onal	Science	Teachers	Associa:on.	
h`p://oceanservice.noaa.gov/educa:on/pd/
oceans_weather_climate/welcome.html	
Ten	Ac<vi<es	to	
Introduce	You	to	
the	Essen<al	
Principles	of	
Climate	Science	
	
hQp://
oceanservice.noaa.
gov/educa<on/
discoverclimate/	
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hQp://www.ncdc.noaa.gov/data-access/paleoclimatology-data	
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hQp://www.cocorahs.org	
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• Videos,	Images	
• Anima<ons	
•  Images	
• NOAA	View	
hQp://www.nnvl.noaa.gov/	
Science	on	a	Sphere	-	sos.noaa.gov	
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•  Interac:on	of	ethics,	poli:cs,	economics	with	
exis:ng	scien:fic	evidence	
•  Students	need	to	know	the	nature	of	scien:fic	
evidence,	how	it	is	generated,		and	how	we	
reason	using	scien:fic	evidence	to	form	jus:fied	
opinions.	
•  Reach	out	to	colleague	and	expert	networks	
Be	Prepared	for	Controversy	
•  Teach	the	science	first	
•  Teach	with	data	
•  Clearly	define	your	role	and	your	
teaching		approach	
•  Lead	by	example	
•  Create	a	safe	environment	
•  Find	out	what	students	know	and	
think	about	an	issue	before	beginning	
an	inquiry	
•  Find	common	ground	
	
Working	with	Controversial	Issues	
Educators	as	Agents	of	Change	
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Expand	your	Network									
and	Take	Ac:on	
	
• Communi:es	of	prac:ce	
• Tiered	engagement	
(community,	admin,	students,	
colleagues)	
• Know	where	to	go	-	science	
resource	experts	
• Connect	with	colleagues	and	
networks	


Coming	AQrac<ons	Today	
Middle	School	NOAA	Session:	
•  Carbon	Journeys	Simula:on	
•  It	Takes	a	Watershed	to	Raise	an	Oyster	
•  7	lessons	on	Chesapeake	Bay	history,		
water	quality	and	oyster	biology	
	
High	School	NOAA	Session:	
•  ???	
•  ???	
Frank.Niepold@noaa.gov	
Peg.	Steffen@noaa.gov	
